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(57) Abstract: A Cr steel for 
structural use, characterized 
in that it has a chemical 
composition: C: 0.002 to 0.02 
%, N: 0.002 to 0.02 %, Si: 0.05 
to 1.0 %, Mn: 0.05 to 1.0 %, 
P: 0.04 % or less, S: 0.02 % or 
less, Al: 0.001 to 0.1 %, Cn 6.0 
to 10.0 %, preferably Cu: 0.1 to 
1.0 %, preferably one or more 
selected from Ni: 0.1 to 1.0 % 
and Mo: 0.1 to 1.0 %, preferably 
one or more selected from Nb: 
0.005 to 0.10 % and V: 0.005 
to 0.20 %, and the balance: Fe 
and inevitable impurities, and 
in that the surface of a steel 
plate has a Cr concentration 
of (that at an inner portion of 
the plate - 1 %) or more; and 
a method for producing the Cr 
steel. The Cr steel for structural 
use is excellent in toughness at 
a low temperature and impact 
resistance, can be produced 
at a cost lower than that for 
a stainless steel, and also 
exhibits satisfactory corrosion 
resistance. 
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i3S-T -5 ttBI A<D«i& lc||-r -5 * &T(8Bki7(i«j> 



ftffcWlCli* C:0. 0 0 2~0. 02%, N:0. 002~0. 02%, S i : O. 05~1. 0%. Mn: 
0. 05~1. 0%, P:0. 0 4%JsIT. S : 0. O 2%JslT, A I : O. O O 1 ~0. 1 C r : 6. 0~ 
1 0. 0%£#=t L, i&l:, Cu : 0. 1 ~ 1 . 0%££*T *& & IM* $ S> (C , N i : O. 1 ~ 1 . 0%, 
Mo : O. 1 ~ 1 . 0%fl)7%*^lli^fc1l*fcli2lEl±mL. &tz. fcSlM*i*e>fC. Nb : 0. 
005~0. 1 0%, V : O. 005~0. 2 O%<0 o *,*Nf>Slf 1 8£fcl* 2 F e *J«fctf 
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m&m c r mszttnwkfrm 

HTIit-^ft^ h ^ >- l^^^fe <5 JIS (Japanese Industrial 
Standard, £*T JIS k ffrt) G 4 3 0 5 S U S 3 0 4 *S/f^ fo 

ftS«£tfS#V^ 0 roSUS 3 0 4 tt(£iaiM£R:«;h^ Sfc, #T«*:£<, I* 
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#i«V^fc«> JIS G 4305"eI^tlfcSUS4 10L^SUS4 10Si: 
V^ofc&jl l%©Cr SrMT***«:7:ii?>f hWt^/>T^^ Y%k<DX J r>u 

wbouaztix^z. it&nimmmm&m^bti, c^ns^l^i 1% 

a^^ElCJIiV^aT,* 1 1 %CrSli LTtt, M;ttf#^Bg5 1-1 3 4 6 
3 Cr : 10-18wt% Ni : 0. 1 ~ 3 . 4%, S i i : 1 . 
0 w t %#T*5.fcTfMn : 4. Owt %«T*rMTU $ 6KC : 0. 0 3 w t % 
£TK N : 0. 0 2wt%TOiitt, MHIMI^M^y 

5 7-2 8 7 3 8#^«fcWt x C r : 1 0-1 3. 5w t %. S i : 0. 5w t% 
TOiTJ?Mn : 1. 0-3. 5wt%^fU C : 0. 0 2wt %£TF. N : 
0. 0 2wt%TOfi«Ufcl^ SbfclNiSrO. 1 w t %5(5»»te«|R"^S 

T.mz&tiz>m&m^A>T>y-'( h^T^v-^mi>m^tix\/^ 0 ^<Dmn, 

«^!^NSfte % vol. 57(1988), No. 6 N P. 4 3 2 fiX^Z £ b *g_L= 

SUS3 0 4fcJfc^T<&«944i:, Wmmmz.£Zb^5X&<D3i,SBL^ Or* 

Z<D£5teWmt£ML'%rm¥>l 1-3 0 2 7 9 5#tffc#R:»U Cr : 8-1 
6%, S i : 0. 0 5-1. 51 Mn : 0. 05-1. 5%lrtf U £t>K 
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C : 0. 0 0 5-0. 1% % N : 0. 0 5%£TF> (C+N) : 0. 196&TfcU 

mmw-i 1-30279 5^m^m^^tiftm^ ^s^vrtcftfflt 

Ztcmz+frtefeum&timbtix^tz:^mi>\ |^M*^> fe^v>^^ ^(c^!!; 

*fc#§B5p 11-30273 7 te\ C r : 8 - 1 6 %. S i : 0 . 0 
5-1. 5%, Mn : 0. 0 5 — 1. 5%33j:t^N i : 0. 0 5— 1%&#^U 
£b\ZC : 0. 0 0 5—0. 1%. N : 0. 0 5£*T, (C + N) : 0. l&LTt 
lfe«BSrllOO-1 2 5 0tfcWU 8 0 0^±T?i&I^7U 7 0 

-kmznttz #A rails $ ttr v ^ * v >„ 

#12 003-141462^- (^/&^#l#l^fciilp#-5§-0 3 0 1 5 1 

1 0. 4, mmB : 2 0 0 3#7J3 3 0) B\ HBfc Lfc&flJ"? 
hZ>*K Cr : 8 ma s s 1 Oma s s %£TF> S i : 0. 01 — 1. 
Oma s s % x Mn :0. 01 — 0. 3 Oma s s %^ Cu : 0. 01 — 1. 0 
ma s s% x N i : 0. 0 1 — 1. Omassl *3<fctFV : 0. 0 1 — 0. 

2 Oma s s %&SG"tZ>ffl& 1 1 0 0 — 1 2 8 O'CtJl^ll^U 9 3 O'C^Jg. 
&xmmmm&i&Tv > 8 l 0 < C^©MS-eS^ofcCD^>. 8 0 O— 4 0 Q°C<D 
ftnmi* 2 'C/^T £ -t « - £ K «t 9 . fUCSOM^Iftmtcu^flH^I 
flMR3*lft3g£;h,TV>S 0 Ld>Lfc;dS£> % tl20 03-14 146 2^J;5ffl 
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\£-fWkMjtm<D&m%m.& < mm. u crM6. o ~ i o . o % £ 

U C, NMO. 0 2 %^T£-f5 #|3t ffi C r <fc$C=i 
^-?-Jl$3fe bT4&^ft»^tt£$944 • MWm&b&ffi&Z^tZ^ b&X%, it 

^ mass C : 0. 0 0 2~0. 0 2% N:0. 

00 2-0. 02%, Si :0. 05 — 1. 0 %, Mn : 0 . 05~1. 0%> 
P : 0 . 0 4 %SAT\ S : 0 . 0 2 %£*T, A 1 : 0 . 001 — 0. 1%. 
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Cr : 6. 0-10. 0%£r^TU mm F e *3 J; tPF^ntt«Pf>B*** b 9 , 

So 

ma s s %!?, Cu:0.1— 1. 

mass %T? N N i : 0. 1 
-1. 0%. Mo : 0. 1-1. 0%<D5%frlr>Mtt]rifcin?itctZ2mSk±& 

-LflBSHWfllKlSSVT^ mass%"C> Nb : 0. 00 5- 

0. 10%, V:0. 00 5-0. 2 0 %<D *> 51 fiffrfc 1 @^^c« 2«£r 

338BHri, mas s%T?, C : 0. 0 0 2 — 0. 0 2% s 
N : 0. 0 0 2 — 0. 0 2%, Si : 0. 0 5 — 1. 0%, 
Mn : 0. 0 5—1. 0%, P : 0. 04%£JIT, S : 0. 0 2 %£TF, 
Al :0. 001 — 0. 1%, Cr:6. 0-10. 0 %frM"U M&F e *5 

m&ffi& 10-200^ m^sts r t ^mt-r^m^m c r ®8$m$m<o 

u:0. 1-1. 0%^^rr*«3gfflCr««©»Bg^*T«>5. 
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i:0. 1 — 1. 01 Mo : 0. 1 — 1. 0 %<D 5 ^kalfcfftfc 1 @*fc« 
b:0. 005 — 0. 10% V: 0. 005 — 0. 2 0 %<*> 5 t>a>6>3^£*Wi: 

m 1 : mWL&m<D$£&mb SST(S alt Spray Testin g)H®^ 
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^2B : m&im<ovk&m4. o vTn<ommmm<D7^m^m$&m^m-?%>z 0 
m3k : mmmmo^m4 o ^©^n-M^tias^w^^ 

JP^IrKZ) Fe k Cr ©a^n^T^/V&^-tl^-CfcSo 

(1) C:0. 002 — 0. 02% 

«©t tiifcff 5 n Aio^^$tis r i ia § 6 o. oo 

fc„ ^oT, C^S«0. 0 0 2-0. 0 2%kVfc o C^m<D&-§Z UV^fg 
Kf*. 0. 003-0. 013%-Cfc«9 N £90£U<f*, 0. 00 3-0. 0 
0 8 % £ 6> L < te % 0. 003-0. 005 %(D&mi>h mmfeVMit 

(2) N : 0. 0 0 2 — 0. 0 2% 

N c £ m c < m^(DW^^4^lRIJl$*^fe^6(^:^v^^^^^ uv\ vfr 
U 0. 0 0 2%jmx~te&m&7F&1-Z > l>t > o. 0 2%^-e«^.j^^S7F: 
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t>«IiE£&ofc 0 ^oT, N^*«0. 0 0 2-0. 0 2%£Lfc o 

o. 0030-0. 0060 srt a^^^st ^t£&§©/&a>e>£? 

(3) S i : 0. 0 5 — 1. 0% 

S iW\ Ifc^fcUT:tJBfc75*"C*><5a^ 0. 0 5%*if 

ft+ftftffim$}$k*mtbfrte^fc#>, o. o 5%^±ic-f-5i^^$,5 o 

ot> si-^rftteo. 0 5-i. 0%£ut o ^$m&#©^k#£uvN 

»*£>^Bte0. 1-0. 5%T?fc5 0 

(4) Mn : 0. 0 5 — 1. 0% 

Mn^s i bmc<Mwtmb\^xmmttm^&zibK ^<o^m±, 0. 0 

5%*^«+^J^m^^p,^v>fc«>, 0. 0 5.%£Uifci-<5i&gasfe 
^ST-T 6 o ftoTMn ^f*** 0 . 0 5-1. 0 % t Ufc„ ^m<£>lh&teft# 

<DMfa(bffr-& uv^^ra^^H^ o. lo—o. 30%-e&£ o 

( 5 ) P : 0 . 0 4 %£*T 

t^^Tcm^fe y> > «mc p^*^s o . 0 4 %&mx.z> t ^<o&w&mmfct£ 

ZZtfrlo, P^T*£r0. 0 4%&sTlz.M.m-rz>h<DkVfc. ^g^S- 
^V^»^ttM^^{c^ x P^*&0. 0 2%&.Tfo'fZ>z.b1)m%.V\ f \ 
( 6 ) S : 0 . 0 2 %&LT 
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(7) A l : 0. 0 0 1 — 0. 1% 
X^Mtfe^r^-rs^dSfeS^, ^©-t-^rS}* N o. 0 0 1%^^ 

^Buis^ds#e>^v^c», o. o o lyo^teirz&m&hZo ba>u 

Altff^O. 001-0. l%£Ufc„ ft*5 % A 1 Sr^-^H-S^ ME 

0 . 0 5%J:tS c t ^fft®K©iPXtt©«^td>6>»* LV\, 

(8) Cr : 6. 0-10. 0% 

c r *&m&*&Lk-r&iimai'7'}-#k vx 
ftteTfusxtejzmxhZo ^&=isT^tt}-zfi\-m&mm£*hxmmistiz>tc#>, 
sus 3 o imvwfrkmzm&ztiti:^. ttixh, q. o%*an?i±»*tt 
&m$kx t !fc<^5o ua> u cr«uo. o a £ , m& ' 

^t££$at£ • jW^ttj&sc r^ft 6. 0 — 10. 0%fc^TpCsi:-r5r££r 
^fflLfc^ ^}5S2^Jfe^-T?fe5o £fc, CrMlO. 0%WTit5^lu 

-H^*ffi?a«H4«rA<lj|$*«feje>K: % »**6. 0-9. 5 %©^ffl£i-5(Z> 
#0*bV\ J:D»*UV^Htt> 6. 0-9. 0%-efe5 o 
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<o%m^mjavxhx^\ 

(9) Cu : 0. 1 — 1. 0% 

**©*wwte«-UTt>*3»fc#<. *&wxmmtti:zmmt<DWi±&X'nL, m 
-kms&mftm&K^ cu&mQ-rzz-ttm&v^o u^u o. i%^ 

So ^Vtcft, Cu^tifiO. 1-1. 0%mr LV\, ft*3 N ffc 

(10) Ni : 0. 1 — 1 . 0 % 

< x — N i W\ ^fcJ^ffi^Tn^-e^) 9 N -e^^TfiSr 1 . 0 %mt-fZ> t 
fTyv^&Sfc&.N i^mtQ. 1-1. O%fci-S^^^0^UV\ 

(1 1) Mo : 1. 0%£TF . 

o . i %*w©^^rftT?w:- ! e(z>»*R:^ u < , n i t m c < ^n^mmta 

i>i&T-rztc$>, Mo^tttto. i — i. o%iz.i-z>~t*m%.v\'\ tz&, 
m&&tm^-toj:&<Ds*7zsxb^5m&fric>tz, o. 1-0. 5%<D$m& 

&Mx-&z 0 
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(12) Nb : 0. 0 0 5 ~ 0 . 10% 

5 %fc^fcfcv> £ ^O^^S: b < , 0 . 10 %S:j@;tT8sAH-5 £ „ 
lHMfe5M&Ti-3fc#>, Sfe&rAteO. 0 0 5~0. 10%i Lfc 0 ^§PUttO 
£!9 03:UV«jn*©_LRgra:O. 0 6%^5, 
(1 3) V : 0. 0 0 5~0. 2 0% 

^j-efeS^ »pSdS0. 0 0 5%lz.mtct£^k%:<D®jmzi£^<, — ^ 0. 
2 0%&j@;t-C»l-rS£, ^tot^^SttfiTOlBi^S, ^© 
fc»aam*W:0. 00 5-0. 2 0%tbfc. «W©i4Sr3fe«-*^t*>6> % 
0*UV^n*oJ:RS^O. 15%Tfc5. 

(1 4) »^Pii 

9 > mmiz ± s^a&T <hto fern iz: t> -Ha-3&<£?a«Btt«s# e> tts t v ^ 5 @^fc# 
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(15) m&L<DW&m 

mm<om^Kxm^m, vod^ aod^ Rummpmm^mx^mm<D 

abttitt, *5t5ia«*il5<i-5iK«^fe*fcae)> *?:/W;Dl!{ltoB£B: 1 0 5 0*0 
temzm7££fh?>h<DX-fet£^i)K JBETW3 0%&.±X*&5&.M%:&te< 
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V\ 

(16) W>*tr~~ ^Ig-c©*PMR*ffi<Z>B*5fcft 

M^#&^©^^®_h^fiF e*3<fct^C r <Z>i£>fb^&£#:£ A-Jp 5 

3S£$cLT*3«9. ^-JBRittF eSr^i Lfc^t 0 ^/^ (spinel s t r 
ucture phase). ftJli-teF e $5 £U?C r Lfc^ fc^/ME 

C r ©ifcftfc J:«^*JMK:^.t>3fc< ~ £ ^ £ t> s *fr—;vWTF<Dmwm\z. 

ftTtt, ^^ffi©J^^nAji4^^^*i--5^i:^fig-efe 5o no/ oW 
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ft&mm 3 »*, cr^s i k^^±mm£<Dmmti&±%ti:jr,mi)m*?c 

10J*ea>5o ^^©J:5fc6. 0-10. 0%Cr<Sr^-TS 
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(iWCCrOil) - WtI©Cr«) © Cr O^St»> 1% 
teu J&C r JS©J^$©fcV\ ^O^ff^SlS^^OC r 2gg-efc «9 „ 

©CrUI^f, «PBRrtaJ"T?©C rig^f*. EPMA^EDX, «3teXj|ft*Sr 
^•o'^^^^^^S^WiSfe (Inductively Coupled Plasma- Atomic Emission^ £TT\ I C 

^31*. ^n — M&fttttftffi (GDS) <H^®J&»fc*ff#!*I^©F 

©8fc*Jk«r 40/xmi: Ufc#£-Klf«^ x* A»W:«3»Stbfe3&>ofc 0 ;lH£>-©£P3 
«{2loV^m^^^or^-7-rif (EPMA) SrJlVvCCr*Mr«!IJ£L;fc 
£ £^ 8 w mK***t-T?r*flttR©«B © C r at&tfflttKftffi© C r ©}gg[ mU 
mM& 5 0 0a/ mB£*bfc^ I C PifetCj; «5 J^fiUfdiS : 9mass%) iJlJfc^T 
2. 5mass%4£TL-^fc©fc*fU 40/j m»**j-Cr3u #1^©^®©C r jft 
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J I S Z 8 7 1 5 izm$&Vfz.Mfe&ft^fc1£%z s 8 »mm&tt<D&&mm%cu 

ffi6 2fcofcO{C^fU 4 0Mmi»tt6 8^ofco <Z>ff&®ft^fc-0 
©I)£}-ri> 5 />v*%* 9#M* CM- 10 0 OM^M-fefh^fflv^fc 

= 7b^±#f5 5^ SWsW^Rl&^bfcVNfe^S^y h (smut) &m 

ft, 2 0 /tmi^Ji-efeSo 
EA_L^ bfc £ 5 >&iMfflfc*&?t&gfc: % C r ft <z>ft:K&ffi® 6§&?t£# 5 ft^ffi 

£Ui, i9ff*t<ttl 5/*m^Jb N $feJ!ia*U<Wt, 2 0/im ELLBtefeU 
2>vo^cDft^(^jB<z>C r 3tJ?£r (ftKrt«$©C r lmass%) R-hir-f- 

^lf©^0»ttt^ J I S Z 23 71(di:T4^©t7(C 

mmn%k&ftoti%k<DMffimmz£ y> wmv, mwm&& 2 0 
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Z 2 3 7 1 fcSfiDT 1 0 0 0 l$ra©:^i®§N^<MTV\ ^^^Tm^mtt 

<Z>^J[ (7. 8g/cm 3 ) SrffiV^TflBROKSicff* Urn) £r^at>fc 0 

=J£H, ffifik 7yS, *5V^r»flS»rJW«r«V>*:fls*: 
(17) 

mm&fto km, j i s g 4305 fcrnm $ tbtzM* commits t -rs r. t 
(i 8) 
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is k 5 5 o 0\z.mm£tiT^5m*<Dmw&®im'r2>zb&-v%z o mmm 

mma-fez^t v*z\,^ttt£¥, fem&thzm&\z.&<>xizwm*M£ti:< 
xhxv\ 

(19) *&mme>mm&)®.w<D&M 

mi£M&^m&x<Dmm&mz-K.w&, -2 5°c-e8 0 j/ 

(20) *&wm<omm&<Dwi'k®.<DnM 
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tfoataMHWfcfcifev^T 1 0 0 0«rM«**«Ett»*s^C*;v^^-n:, 

Mm^Kiiicj: 9^2 ic^i-^m^^ssi • 3t^ux sokg mm.*m 

ftbm®fc©¥ifefcfc\ 650 "CX10 «FM©^— <b«fe«L £*Tofc Q 

bfcm. fMKOtt& (7. 8g/cm 3 ) «r^V>T«*E©lfe*fll* (;um) &5fcg>fco 
&*3 N Blifefctt* ?a^«r4 0 — 6 Ot:^ Ufcl~2mass%^ym- 1 3 — 1 5 

*ftfc:oVvrW\fllfc*®*r 5 0 OMm^fetfct, I C PifeKlJ: S^ftrfrflr&fi 1 
lmass%-efeofc 0 fHti&t®4)|ft£g:d^ 5/tmt8/im©f 
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^m<DCi^^^ ^tb^tl5. lmass% N 6. 6mass%l?feofc^ N 4HS^9oHt£l:tf % 
15 m m©f^©ilitI©CriIli s 8. 3mass%T? x (#3;&l*jg&©C r <9$§^— 
l)%£A±T?fcofc 0 -ftfeo^le:ov^ > TO© Cr WkSm&^foldSMkt^itsHim 

©Cr l)%£Ur?fcofc 0 

httl, ^ynf^fACli!?, SILICOTECT AC TOP C 
OAT) {JiiS^^rJSb, %:<D±fat>xmz.? y h^Atit^^/^ 

{COV^T.JIS Z 2371i^C-C1000^©4l:7KPtS^(5%Na C 1 , 3 5^. 
pH6. 5-7. 2) 3r*rV\ ^^^T§R^fc* 5 «fc 5 

ISHcS 0 jttmT?a>ofc. tsfc, itOMtffi £0. 75inmWIW**-5 £. £ IZ <fc 5 
2.5mm fc: bJ±M^ IrJ i£*3 \m 2 mmV / y ^AftfcJIS Z 2202fc:2fii CfclJ-:/ 
f-^X©i/^/Vt e — ffVMMi-feiHfeU JIS Z 2242(Jl2^CT-25 ^(ufeit?, 
^t;vtr-«ffll (J /cm*) ^M^UfCo ^©^Sr^3fc^i- 0 2mmt^T 

©&j*as?i<&3£$m^te*#<fc!5 (0n*.we,isgs^tevoi. 6 1 (1992), 
No. 8, p. 636 . ^mm^h^mmu^fimmmu^^-h^^^^ 
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1 . mass %"C> 

C : 0 . 00 2-0. 02%. 
N : 0 . 0 0 2 — 0. 0 2%, 
Si : 0. 0 5 — 1. 0 %, 
Mn : 0. 0 5 — 1. 0%, 
P : 0. 0 4%OT> 
S : 0 . 0 2 %£AT. 
Al : 0. 001-0. 1 %, 
Cr : 6. 0-10. 0% 

%ift&<Z> C r <DWi&- 1 %&s±-?&Z>mi£mC r 0 O 

2. m$tT£l fc&V^T, mas s %X\ Cu : 0. 1 — 1. 0%&S 

3 . ffjfcJfi 1 W3^K 2 Kl^T, £ fc^ mass %"C, 
N i : 0. 1 — 1. 0%. 

Mo : 0. 1 — 1. 0% 

4. If &m 1 — 3 <^f£;t<Z>ft3£®{;::i3V^ $ h He mass%-e> 
Nb : 0. 0 0 5 — 0. 1 0%, 

V:0. 005 — 0. 20% 
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5 . mass 

C:0. 0 0 2^0. 02%. 
N : 0. 0 0 2 — 0. 0 2%. 
S i : 0 . 0 5 — 1. 0 
Mn : 0. 0 5 — 1. 0%, 
P : 0 . 0 4 %SkT, 
S : 0 . 0 2 %SkT, 
Al : 0. 0 0 1-0. 1%, 
Cr : 6. 0 — 10. 0% 

/H&a^o^is^m&i o~2 o o nmv&isirzmigmc rmmmm 
cu : o. oo/o&^m-rzm&mcrmuvgmjimo 

8. f|:*:«5*;/U3:6&2::}3V^ BMEi^W^bi^ 
N i : 0 . 1 — 1 . 0 %> 
Mo:0. 1 — 1. 0% 

<o o -hfrbwuMz. i ®*fc« 2 @^_h^^r-rs^M c r mm<omm^m 0 
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9. »3fc*5*fctt6K::i8Vvr^ «trtB«!**r^§ 6>m % 
Nb : 0. 0 05-0. 10% 
V: 0. 0 0 5-0. 2 0% 

<d o t»^6>awfti/^ i m&tcte 2n&tti-zmykm c r m^m^mo 

1 l. »*3l5*fctt, lf^7~9©^©1»jfc*fc*5vvc, «fiE#3trac 
r ffl^tf*, ft;*;, v^^tfJl^fcSflBiffl C r #3f^«fc©§£5t#$S&<, 

12. f&jfc«6*fcW\ W**7-9©ft*©l»**R:38V^^ IWBflBftJBC 

13. Mf#9(l Otzi&v^ f&lEC xffiWL&m^. &1&$5&T$femz.£V)lMT. 

1 4. ffJjSBl l^fcttl 2fc*3V>T, flWB»3t^SfefcJ:»?«3&bfe«(r«aC r 

1 5 . ffi&K 1 ~ 4 ©tei^fiN^fci^T, f&fEfllatffl C r ±# • 
3t^#5tffl-efeS#5t^ C r IP8 0 
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1 6. m&&s&fc\z.m&&7~9om&<Dm&mzmm&hizmmmcT 

1 7 . sm^ 6 tntti.n$&& 7 — 9 (D&mvm&mKWMztiftMitm c r 
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